There has been a sharp rise in the rate of waste generated on a global scale, owing to a rapid growth in population and urbanization. Enormous amounts of waste are being produced yearly. To illustrate the gravity of this situation, in 2018, there was a gargantuan estimate of 85 tons of waste disposed in Malaysia. Most of this disposed waste is not properly recycled, thus making waste a prevailing global threat against mankind and the environment. Waste originates from several different sources such as residences, industries, agriculture and manufacturing plants. In this work, the writers seek to dedicate a compilation of developments in research for managing solid waste produced from homes in Malaysia. Further, the generation of solid waste from households, their characteristics and impacts are also reviewed herein. In addition, the flow of waste from the time it is produced in homes until its disposal in Malaysia will also be examined and presented. The concept of '3R' is implemented to manage the waste generated. This paper attempts to examine and solve the shortcomings in past works and to pave the way for future research on the solutions to control the pollution cause by the waste produced from homes. Tang et al.; CJAST, 34(5): 1-23, 2019; Article no.CJAST.48441 2
INTRODUCTION
Environmental quality on an international plane is on a rapid decline. This situation is only further worsened by the amount of waste being produced globally. Resultantly, this challenging issue is one that is a prevailing task in most developing countries as well [1] . The expected solid waste to be globally generated by 2025 is 19 billion tons [2] . First and foremost, identifying what constitutes 'solid waste' is the first most important step. Solid waste is defined as the unwanted or useless products in a solid state [3] derived from socioeconomical activities [4] . Types of solid waste are classified in different sources as shown in Table 1 . Residential solid waste is defined as solid waste generated by households, whereas public solid waste is defined as solid waste generated by public places which falls under the supervision of local authorities, industrial solid waste is defined as solid waste generated by any industrial activity, commercial solid waste is defined as solid waste generated by commercial activities, institutional solid waste is defined as solid waste generated by educational premises, government departments and healthcare facilities, construction and demolition solid waste is defined as solid waste generated by any construction or demolition activity including preparatory, repairs and improvements and agriculture solid waste is defined as solid waste generated by gardening activities.
Different types of solid waste have different methods of disposal. But in general, the ways in which the amount of solid waste produced can be reduced --is called solid waste management. Solid waste management may be defined as an activity or action required to manage waste right from its inception to its final disposal including industrial, agriculture, and household waste. Solid waste management is a major problem for every country due to the complexity involved in its collection, transport, treatment and disposal of the waste, alongside effective monitoring and regulation of the entire waste management process [5] .
Disposing solid waste in an improper manner may lead to environmental impacts and entail fatal repercussions for all living beings. A recent event in November 2018 stands cogent evidence of this. A dead whale was founded in eastern Indonesia. Its carcass contained close to 6 kilograms of plastic waste in its stomach as shown in Fig. 1 . A team from the Wakatobi Marine and Fisheries Community Academy stated that there were a shocking 115 plastic cups, two flip-flops, four plastic bottles and a nylon sack containing over 1,000 pieces of string, and other plastic debris in its stomach. The coordinator of non-governmental organization Whale Stranding Indonesia also strongly suspects that the plastic debris contributed to its untimely death [6] .
Every aspect of Earth's ecosystem is important. When one aspect is crippled, the rest will naturally follow suit. From the case above, it may be clearly appreciated that unwanted plastics that are produced from homes and thrown into drains, eventually flow into the river. These plastics makes their way into marine and coastal environments, and lead to the destruction of the ecosystem [7] . This may seem an exaggeration, but slowly and surely mankind is paving its own way to its end. But what is noble about mankind is that we learn from our mistakes. Efforts are being made to address these global concerns [14] . People are becoming more aware that the little things we do entail a gargantuan effect on a global scale. Fig. 2 shows the rise in the number of articles published on waste management from the year 2010 to 2018. In 2010, there were only 8468 of articles published. But in 2018, the number had increased to 22959. The number of articles published in the year 2018 was almost triple to that in the year 2010. This shows that people are now more concerned about the impacts of waste and the ways to reduce it.
From the above, it can be seen that the handling of waste whether from residential, industrial, commercial, institutional, agriculture, municipal services or construction and demolition sectors; have been crucial in recent years. Therefore, this paper seeks to dedicate a comprehensive review on municipal solid waste management. This paper will only deal with the types of solid waste generated from homes which is sorted under residential solid waste in Malaysia. Relevant research reported and the necessary steps taken to fully utilize waste developed or produce from homes, will also be reviewed. Pursuant to that, this paper will propose future research pathways on the current topic. Fig. 3 further depicts the thirteen different states in Malaysia [15] .
HOUSEHOLD
The Malaysian population has been on the increase at a rate of 4% per year. At this rate of population growth, the solid waste generated also increases which makes solid waste management essential [8] . In 2005, the average amount of MSW generated in Malaysia was 0.8-1.12 kg/person/day. There were 2.02 million tonnes of waste generated in Malaysia in the year 2017 [16] . By the year 2020, the quantity of solid waste generated is estimated to have increased to 31,000 tons. Fig. 4 shows the increasing waste generation from the year 2005 to 2016 in Malaysia [17] . In 2005, the total waste generated was 19000 tonnes per day while the waste disposed in landfills was 18050 tonnes per day. In contrast, in 2016: the total waste generated increased to 38200 tonnes per day, 35333 tonnes of which was disposed in landfills. However, the disposal percentage dropped from 95% in 2005, to 92.5% in 2016. It can thus be seen that illegal dumping continues to occur, and it may account for 10% of the total waste generated by 2020.
i) Amount of solid waste produced from home
The massive increase in generation of waste from homes recently became a cause for global concern. Waste produced from homes contributed most in the solid waste generated in Malaysia: which is 65% following by commercial and institutional which is 28% and industry which is 7%. Table 2 shows the percentage and amount of solid waste generated from different sources in Malaysia in the year 2017.
ii) Composition of solid waste produced from home
Information on waste composition is essential to identify and selected possible ways for sustainable waste management [18] . Fig. 5 show the composition of solid waste produced from homes in Malaysia in the year 2018 [19] . As it may be seen from Fig. 5 , organic waste occupied the highest portion which is 50.3% out of total waste generated from homes, followed by plastics at 13.2%, diapers at 12.1%, paper at 8.5%, others at 8.2%, glass at 3.3%, textile at 3.1% and tetrapak at 1.6%. The improper disposal of waste holds massive environmental impacts and causes serious problems. The most common impact from the waste produced in residential areas in Malaysia is water pollution. Domestic wastewater may contain harmful dissolved or suspended substances. Discharge of wastewater that is not regulated will destroy biodiversity, natural resilience and ecological capacity [21] . In Malaysia, the sewerage system is ineffective and wastewater is not treated properly before being discharged into rivers, as compared to other developed countries [22] . Fig. 6 shows the sewerage system typically found in Malaysian residential areas whilst Fig. 7 shows the sewerage system typically found in Japanese residential areas.
The figures above show the different sewerage systems in both countries. The drain in Japan is in fact even suitable for aquatic life due to their excellent sewerage system while the drain in Malaysia is polluted and in turn destroys the habitat of aquatic life. The drain in Malaysia contains harmfully dissolved or suspended substances as shown in Fig. 5 above due to the piping systems of the houses in residential areas. For example, food residue is thrown into the sink and flushed away with wastewater into the drain without providing any treatment. Hazardous household waste can be particularly dangerous for surface waters which leads to the ecosystem existing in waster being destroyed [23] . Water pollution resulting from the drainage wastewater directly to water bodies not only deteriorates water quality but also will degrade the environment. Various measures for the government to construct wastewater treatment plants is direly needed [24] . Hence, Malaysia could embrace good models of waste management from Japan which Fig. 6 had earlier shown in that Japan has good treatment for waste produce from homes [25] .
Harmful dissolved or suspended substances Further, another negative impact of waste produced from homes is fallen leaves that often cover grids and prevent water from flowing into the drain. Fallen leaves may also make their way into drains and cause internal blockages that often result in flash floods occurring. Fig. 8 shows the condition of a drain typically found in a residential area in Malaysia. There were 498 cases of floods reported in Malaysia in the year 2017 [16] . Some of the residents remove the fallen leaves by collecting them into a plastic bag and sending them to landfills. This method however is not recommended due to the usage of plastic bags that only cause more waste to be produced. [26] . Those exposed to it may experience lung infections, headaches, eye and nose irritation, difficulty to breathe and other adverse health implications. There is thus still no proper and environmentally-friendly method that may be implemented to eliminate the leaves that accumulate in the housing areas in Malaysia.
SOLID WASTE MANAGEMENT IN MALAYSIA
Solid waste management in Malaysia may be categorized into three classes that are: (i) municipal solid waste management; (ii) scheduled waste management and; (iii) clinical waste management. Each class is placed under the purview of a different government agency or Ministry. To illustrate, the Ministry of Housing and Local Government bears the responsibility to administer city strong waste administration, the Department of Environment manages booked wastage and transfer matters, whilst the Ministry of Health exercises control over clinical waste administration [27] .
The aim of solid waste management is to generate an integrated, cost effective, sustainable, and acceptable waste management system to the community, with an emphasis on environmental conservation and technology selections which are affordable and assures that public health is not at risk.
i) Solid waste management history
For the past 30 years, the Malaysian federal government has handed the responsibility of handling municipal waste to the respective state governments of each state. The Cabinet as early as 6 September 1995 had already decided to privatise responsibilities of the Local Authorities (LA) beginning 1998. Since the 1 st of January 1997, the solid management responsibility of 48 LA's has been privatised interim to 2 concession companies: Alam Flora and Southern Waste while the northern region of Malaysia was placed under an interim regime for a year. This was while legislation to streamline the strategies and 
ii) Chain activity of waste generation
In Malaysia, there is in existence a systematic process to convey municipal solid waste that is produced from homes, to disposal. Fig. 10 shows the flow of solid waste generated from homes to disposal.
 Generation
To effectively reduce the amount of waste generated in Malaysia, residential solid waste represents the critical source that must be targeted. A first step in reducing the amount of solid waste produced from home is to first understand the various forms that it assumes. Separating waste into fractions at its of production is one of the most efficient ways of collecting it [28] . Solid waste is the main type of waste produced from homes. It is then further classified into 2 main types: Residual waste and recyclable waste. Residual waste may be further separated into organic waste, electronic waste, and hazardous waste. Hazardous waste constitutes a small fraction of household waste, which many people have now become aware of. People have to be made aware of this issue of hazardous waste and the potential risks it entails through educational initiatives and they have to be able to identify the hazardous materials that lay within the household waste generated every day.
Hazardous waste has to be collected separately and effectively treated. This is because disposal of hazardous waste at conventional landfills could lead to the release of potentially dangerous elements to the environment [29] . The use of less hazardous materials in the manufacturing of goods in everyday life could also provide a further positive effect in dealing with specific waste streams. Improperly disposed of batteries, solvents, cleaners and paint fall into this category as well [30] .
Together with the rapid development of technology and the constant renewal of electronic devices, people's consumption habits have now changed. A new type of waste called electronic waste has emerged. New products continuously marketed more rapidly, efficiently and economically outdate the electronic devices that we use in just a short period of time. Therefore, electronic items that we previously used go to waste and lead to the generation of unnecessary e-waste that contributes a significant amount in household waste nowadays. The common electronic waste seen are old or broken hand phones, computers, televisions, washing machines, air conditioners, refrigerators, DVD players, radios, fax machines, printers and others. E-waste is a negative implication from the rapidly development of technology. Ways of preventing electrical appliances and electronic devices from containing a high volume of toxic materials and ensuring they are environmentally friendly are direly needed as well. All people must be well aware of reducing the amount of electronic waste produced [31, 32] . Information on the generation and flow of e-waste disposal is important for estimating the possible consequences of mishandling of e-waste and planning cost effective treatment [33] .
Furthermore, organic is not really a type of waste but a large variety of materials that are mistakenly identified as waste by people who add them to the waste stream unnecessarily. Anything that is made up of organic materials, from food scraps to fallen dry leaves has no business being in the waste stream or in a landfill. Organic waste has the potential to attain sustainable energy yields with minimum effect on the environment. Organic waste is a major contributor of household waste, especially so in ASEAN countries [34] . There is 45.5% of organic waste in Malaysia. Up to 40% of organic waste is reported to be food waste which can cause odor and public health concerns if its disposal is delayed [35] . The reduction of food waste at home is simple but requires creativity in dealing with leftovers [36] . Therefore, proper waste management of organic waste is more of a concern than compared to other household waste due to the fact that it can reduce waste disposal into landfills and reducing organic waste is also simpler than reducing other types of waste. This percentage can be reduced as the public is better educated about the nature of waste, and about a large number of things that may be easily diverted from the waste stream. Organic waste is a resource that needs to be separated and not wasted onto landfills.
To add, another waste produced daily is recyclable waste. Recyclable waste can be further categorized into 4 main types: Plastic, paper, tins and metals and ceramic and glass. For example, plastic waste which consists of bags, containers, jars, bottles, paper waste which includes packaging materials, newspapers, cardboard and other products, tins and metals such as milo tins and aluminium cans, and ceramics and glass such as the cup, mug, plate, bowl and other kitchen stuff. Recyclable waste can be managed by recycling and thus reducing the amount of waste disposed. However, lack of awareness toward waste recycling may cause the segregation of waste into their proper categories challenging [1].
In a nutshell, waste sorting is a multi-level process to transfer waste materials to suitable collection facilities. Sorting of waste is the first level [37] . The source separated collection enables better resource utilization and waste minimization [38] . Solid waste from homes can be classified into organic waste, recyclable rubbish, electronic waste and hazardous waste. To ensure proper waste removal, it is pertinent to segregate the waste into these different types [39] .
 Collection and Transport
Two types of collection systems are implemented in every state in Malaysia. There are communal collection and kerbside collection. In the communal collection system, householders take the waste materials from the household to the collection point. The collectors will collect the waste from the communal storage. This system is commonly used in high rise apartments and condominiums. In the kerbside collection system, waste materials are collected directly from homes. The residents leave their bins on the roadside in advance of collection time. After collection, the owners simply take empty bins back. Kerbside collection is common in low-rise housing areas, which include terrace, semidetached and detached houses. The separated waste will be collected every week in a fixed schedule. The Ministry of Urban Wellbeing Housing and Local Government had implemented 2+1 collecting system in 1 September 2015 whereby the collection for recyclable waste will be collected once a week while the collection of residual waste will be done twice a week with new standards on waste bin and collection trucks [40] for kerbside collection while 2567 units of recycling cages for high rise residencies and 38 drop off recyclables collection point are being set up. A comparison between collection systems is summarized below in Table  3 .
Currently, there are 4 concession companies that operate to collect solid waste. These 4 companies are assigned to different states as shown in Fig. 12 
 Disposal
Residual waste that cannot be recycle is sent to disposal. For the past few years, landfilling is the only method employed for the disposal of solid waste in Malaysia and most landfills are open dumping areas that entail serious environmental impacts such as emission of methane gas and greenhouse gases which contribute to the greenhouse effect [41] . Further, the disposal of waste into landfills also becomes more difficult due to the rate at which an existing landfill is filled than compared to the time taken to construct a new landfill [42] . Currently, there are 4 levels of landfill sites found in Malaysia as shown in Table 4 . Table 5 shows the operating and non-operating landfill sites in Malaysia. There are 300 landfills, 170 of which are still operational, but only 14 sanitary landfills. Table 6 shows the list of sanitary landfills in Malaysia. Besides landfilling, incineration is a new method of waste disposal to replace the landfilling method. Minister of Housing and Local Government Zuraida Kamaruddin believes that this would ensure a cleaner process of solid waste disposal and save on land use, as it would not require opening new landfill sites in the future. The number of incinerators depends on the amount of waste is generated in each state. Table 7 shows the list of incinerators and its capacity to reduce waste in Malaysia. 
REDUCE, REUSE AND RECYCLE (3R's) OF WASTE
From a policy perspective, the two main purposes of waste management are the reduction of waste generation and the reduction of resource use [52] . However, the waste management methods enforced in most developing countries today is performed by collecting mixed waste which contains of residual and recyclable from every household and sending it to landfills for it to be decomposed. This however causes mistreatment of waste and entails many negative impacts on the environment [53] . For example, large amount of waste has caused emission of gases that has largely contributed to global warming. To overcome this conundrum, an appropriate and efficient approach such as designing products that incorporate the 3R's (Reduce, Reuse and Recycle) for an entire life cycle is very much required [37] .
i) Developing of 3R's Programme in Malaysia
3Rs in Malaysia was first launched in the late 1980s. In the year 1987, an Action Plan for a Beautiful and Clean Malaysia (ABC) was outlined to treat solid waste as a resource and efforts to be made to recycle and recover. The campaign focused mainly on recycling activities such as the first national recycling day in the year 1993 and second national recycling day in the year 2000.
But unfortunately it failed to improve the existing waste management practice. In the same year as the second national recycling day, despite the relative lack of success and receptivity of the concept of recycling, the government initiated several measures to improve the image of recycling among the general public. 3Rs were relaunched in 2001 by Ministry of Housing and Local Government in the 3 rd outline perspective plan. In year 2005, a National Strategic Plan (NSP) was adopted with periodic review to ensure its relevance up to the year 2020. Under this plan, a waste minimization hierarchy was endorsed to provide a waste management framework in Malaysia. The development of 3R's programme is summarized in Fig. 13 . As a policy objective, the waste minimization target needed socialization of the 3Rs idea on a large scale and this encouraged the government to focus on the waste minimization hierarchy.
ii) Waste minimization hierarchy
The waste hierarchy was established to help the government manage waste according to a sustainable agenda. The waste minimisation hierarchy is a concept that promotes a cylindrical approach to waste management [54] . The main purpose of the waste minimization hierarchy is thus to minimize the effects from waste disposal [55] This hierarchy is used as the main framework to establish further subsidiary waste management policies. Fig. 14 shows the waste minimisation hierarchy [56] . It is every person's moral responsibility to minimize the amount of waste generated and to dispose of waste in a manner with least impact to environment. The waste minimisation hierarchy aims to minimize the environmental effects of waste disposed by reducing the amount of waste set for the landfill.
A very first step in this concept of 3R's is waste reduction. It is also known as waste prevention that is to reduce the amount of waste generated at the source by decreasing the use of unwanted waste. This step includes minimising the material in design and manufacture, extending the lifespan of a product and using less hazardous materials. Source reduction is also important in designing and manufacturing because it can save natural resources, reduce pollution, conserve energy and save money for consumers. It involves any activity that reduces or eliminates the generation of waste. Waste reduction is an effective tool to solve the waste problem and is assigned the highest priority. An appropriate environmental policy to prevent waste produced is also suggested for implementation [57] . For example, Penang was the first state in Malaysia to launch the "No Free Plastic Bag" campaign in July 2009 to reduce the use of plastic bags for carrying items purchased from convenience stores. On 1 January 2011, Penang created history by being the first state to do it every day of the week, every week of the month and every month of the year [58] . Plastic waste takes a lot of time to degrade and contributes to air, water and soil pollution. Hence, this program discourages consumers from using plastic bags to carry item purchased in order to reduce the consumption of plastic bags [59] .
The second step in the concept of 3R's is reuse. It is defined as the reemployment of old materials to be used in the same or a lower grade application. In short, reuse means to use an item for more than one time. This includes where the item is used again for the same function or a different function [60] . Reusing is a great way to cut down on waste. The main reason for this step before recycling is that there is still a cost for recyclable waste management systems. Hence, we can try our best to reduce the amount of household waste produced before sending the waste for recycling or disposal. At this moment, there is no programme organized by the government for reuse in Malaysia. However, everyone can nevertheless make their own effort to reduce waste by reusing the items ourselves or passing them to someone else for use. For example, we can reuse carrier bags, scrap paper for writing notes, buy goods in refillable containers, take old clothes, books, usable electronic devices, unwanted furniture to charity shops, use rechargeable batteries and green decoration or furniture inside the homes by using unwanted waste.
The third step is recycling. It includes the implantation of waste material for other purposes, treating and reapplying it in the same process. Recycling is the process of collecting waste, sorting and processing the recyclable products into raw materials and retransforming the raw materials into a new product. Recycling is economically profitable, reduces the cost of collect and disposal of waste and reduces the land required [61] .
Waste should be treated to energy recovery when recycling is not feasible [62] . Energy recovery from waste is the conversion of nonrecyclable waste into fuel, heat or electricity energy through some processes including anaerobic digestion, pyrolysis, combustion and gasification. This process is often called waste to energy (WTE) [63] . From the WTE point of view, waste cooking oil, waste lubricating oil and plastics with high heating values have been considered as good candidates for feed-stocks during the process of converting waste to energy [64] . Malaysia has large biomass resources that may be utilised for generating electricity. However, landfills still remain the widely practiced method of waste disposal. This is because utilization of waste by using WTE technologies remain unprofitable due to its high operating and maintenance costs [65] . Therefore, it is necessary for Malaysia to look into the value of waste and increase the thermal efficiency of the power plant as part of renewable energy mix to reduce dependency on coal which could lead to a reduction in operation costs. The effective use of waste could also supply the required fuel for electricity generation in the future.
The final and most inefficient step is disposal. It involves the final product that cannot be recycled, reduced, reused or energy recovered, and hence goes to landfills or incinerators. This step is common in many countries. Disposal decisions depend on the cost, land availability and population characteristics. Disposal into landfills require a large disposal area which contain several smaller cells and waste is then deposited into these cells by using specially designed bulldozers and by using soil to cover them within a thin layer [66] . Hence, disposal of waste is the most inefficient method in waste minimization.
In the upshot, to implement waste management based on the concept in Fig. 4 gives priority to waste reduction through the 3Rs, energy recovery and final disposal. The government of Malaysia needs emphasis its focus on this concept to improve the existing waste management system and to promote home composing behaviour to enhance a sustainable household waste management strategy at the household level [67] . The awareness of public on the 3Rs is low, in spite of the Malaysian government's funding for public information campaigns [68] . There is a lack of policy to promote 3Rs and a low public participation. According to the findings reported by Y. Moh, L.A. Manaf [1] , the reasons for nonrecycling among Malaysian households is illustrated in Fig. 15 . Attitude remains the major challenge that significantly affects recycling.
iv) World Recycling Rate
A country with good practices in solid waste management can be ascertained by its recycling rate. Fig. 16 shows the world ranking of recycling rate with its percentage in the year 2015 [17] . The recycling rate in Malaysia is relatively low compared to developed countries with the best practices. Among 26 countries, Malaysia ranks one of last 5 countries with a low recycling rate across the world that is 17.5%. The Malaysian government is aiming for a 22% of recycling rate by 2020 as well as an increase in the ranks of world recycle rate. Singapore has the highest recycling rate followed by South Korea and Germany. A review study on the waste managements from homes applied in the countries with a higher recycling rate are examined in the next section.
Malaysia is one of the last fifth country having low recycling rate; 7.5% 
REVIEW OF WORK DONE BY OTHER COUNTRIES
In the countries with a high recycling rate, various institutional mechanisms are established and introduced to promote recycling of major recyclable items. The key institutional mechanisms for recycling that are established in these countries are illustrated in the Table 8 .
In Singapore, the Environmental Public Health Act (EPHA) was enacted in 1968. Under the Act, it is an offence to throw or leave behind any bottle, can, food container, food wrapper, glass, particles of food, cigarette butt, or other item of trash in any public place. The EPHA provides for penalties if a person is caught littering entailing a fine not exceeding S$1000 for a first conviction; and a fine not exceeding S$2000 for a second conviction; and a fine not exceeding $5000 for third or subsequent conviction. Littering is a serious offence which directly causes pollution and gives rise to cleaning problems. Such penalty provisions in theory serve to stop people from committing any offence. In addition to penalties, the Singaporean government also introduced Corrective Work Orders (CWO) in 1992 with the aim of reforming the behaviour of recalcitrant littering offenders as well as those who commit serious littering offenses.
In Korea, the Waste Control Act was implemented enacted on the 20 th of July 2015. Proposed by the Ministry of Environment, it aims to focus on the general recycling principles, designation of environmental assessment institution, the environmental assessment performance, and the necessity of complying with the standard of harmfulness regarding the recycled product and raw material. Further, the Enforcement Ordinance of Wastes Control Act was also enacted on the 21 st of July 2016. In the Act, matters of compliance for waste recycling, wastes prohibited against recycling and approval conditions for recycling according to the environmental assessment were added.
In Germany, source separation of packages and containers is promoted. There are obligation placed on manufacturers and distributors to participate in the collection and recycling of packages and containers is regulated by the Packaging Ordinance (1991). Closed substance cycle and waste management act (1996) also mentions basic obligations with respect to safe and good quality recycling and management practices as well as product responsibility, manufacturing of products geared towards effective and environmentally sound waste management and recycling, and return, recovery and disposal obligation by the manufacturers.
In the UK, the Waste Implementation Programme (WIP) is carried out to increase awareness of waste issues, support LAs both financially through schemes such as the waste minimisation and recycling fund and through best practice advise, sponsoring research into waste minimisation methods, and sponsor the work of the Waste Resources and Actions Programme (WRAP). WRAP aims to accelerate resource efficiency by creating efficient markets for recycled materials and products, while removing barriers to waste minimisation, reuse and In Sweden, a tariff-based waste management systems is enforced whereby local municipalities have the right to charge a fee for the collection, transport, recovery and disposal of waste. However this charge is not permitted to exceed the overall planning, operating and capital costs related to refuse collection. The tariff based waste management system is classified into volume-based tariff system where the volume of the waste container throw affects the tariff that households pay and weight-based tariff system where households pay for each kilogram of waste they dispose. In respect of other systems of waste collection, there is also a special system for food waste to collect food waste separately from other forms of waste.
In Japan, two fundamental environmental laws are implemented which are the Basic Law for Environmental Pollution Control enacted in 1967 and the Nature Conservation Law enacted in 1972. These two laws were drafted to address industrial pollution and to preserve the environment. However, as Japan's socioeconomic system and consumer lifestyles began to rely more on industrial mass production, mass consumption and mass disposal, the two laws which consisted mainly of restrictions were found to be inadequate to address some of the newer and more complex environmental problems that emerged, particularly those relating to urban and household-generated pollution and the global environment. 
SUMMARY OF LITERATURE SURVEY
Based on the literature survey, several important points are highlighted which is as below:
 An increase in waste production and its subsequent disposal into the environment without any proper and effective management, is a grave and prevailing threat to the environment and society at large;  The ecosystem is under threat of imminent destruction due to a lack of awareness regarding proper waste management control methods. Improper waste management derived from homes may also lead to the extinction of sea animals;  In Malaysia, illegal dumping continues to occur and it could possibly account for about 10% of the total waste generated in the year 2020;  Residential waste constitutes a significant portion of the total waste generated. Hence, this paper focuses on the waste produced from homes. Information on waste composition is essential to identify and select possible ways of sustainable waste management;  In Malaysia, concession companies are authorized to manage solid waste produced from homes to its disposal. Most household waste currently makes it way to landfills, with or without preliminary sanitary measures;  Integrated, cost effective and sustainable methods coupled with 3Rs is certainly needed;  Despite the relative lack of success and receptivity to the concept of recycling, the government has initiated several plans such as ABC plan and NSP plan to improve the image of recycling amongst the Malaysian public;
 A lack of public awareness toward the 3R's is the main obstacle in implementing waste minimisation in Malaysia. Policies and stringent enforcement towards the 3R's by the government is needed to overcome this issue; and  The key institutional mechanisms for recycling that are established in other countries is highlighted for use as reference by the Malaysian government in order to draft better and effective waste management plan and policies in future.
FUTURE RESEARCH
Based on the reviewed works, there are some important points as highlighted below which provide useful information for new research pathways in the future that focus on solutions to control the pollution caused by waste produced from homes. They are as follow:
 The concept of recycling waste should start from homes. An example would be having a user-friendly recycling device such as a food crusher to crush solid waste into 'liquid paste like' substance that may be used as plant fertilizers;  Large filters can be installed in drainage systems to filter out harmful debris that may harm the ecosystem. Sensors may be mounted to these filters that will monitor the performance of these filters and hence trigger the maintenance department in the event the filters need to be serviced;  Waste from humans and food; i.e. waste generated from homes, should be directly channelled to a centralised sewage systems rather than to open drainage systems;  The concept of waste management should be introduced in schools particularly at preschools and primary schools (i.e. kids with age 4 to 10 years old). This is to cultivate the idea of managing waste effectively from a very young age (i.e. preschool such as MUMTAZ Generation International Sdn. Bhd at Melaka, Malaysia had taken several initiative to aware kids on managing waste effectively);  Centralized CCTV's could be installed around residential areas to monitor open burning. In the event where open burning has spotted, the relevant authorities could be informed and appropriate action may be taken;
 Plastic waste could be recycled into useful products such as tiles and wall decorations. This could be some of the initiatives undertaken by the government whereby appropriate funding could be allocated for such innovative projects; and  The main obstacle to implement the 3R's is primarily linked to households. Hence, enhanced awareness and increased public education efforts on sustainable waste management is also direly needed.
